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Mcno/ib30BaHne: nonyMeHne Ha noBepXHocrw 

MepHbOC 14 LJB&THblX MBTaJUlOB M3HOCOCTO^KMX 

npoMHoci^ervieHHbix c ocHOBOtt noKpbiTMfl. 
CyiMHOCTb M3o6pereHMfl: cnoco6 

Cf)OpMMpOBaHMfl M3HOCOCTOflKMX nOKpblTMB 

BKnioHaeT HaHeceHne Ha ocnoBy noflcnon M3 
: nerKon/iaBKoro cnnaea, saTeiw 

anHDMMHMMCOAep>Kaii4eM KOMno3Mi4nw w 
pc^yroBOe-o^AMpoBaHkie b 



u^e/ioHHOM aneKTponMTe. flerxoruiaBKM^ cn/iaB, 
o6pa3yiomi4tf c MeTannoM ochobw h 
ariK)MMHH«c»Aep>Kaine« KOMnosMnnei* TBepAbie 
pacTBopw, coAep)KHT, Mac. % : M8Ab 1-7; 
anfoMkiHufl 2 - 7; Hkixe/ib 0,5 - 1,5; 6op 0,05 - 
0,1 m 14MHK - ocTsmbHoe. MuKpoAyroBoe 
oKCMAnpoBaHne npoBOAflT Ha 2/3 To/iu^HHbi cnofl 
anK)MMHnRcoAep>Kame« KOMnosni^MM. 2 3.n. 
cfc-nbi, 1 Ta6n. 
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(54) METHOD OF WEAR-RESISTANT COATING FORMING 



(57) Abstract: 

FIELD: wear-resistant coating preparing. 
SUBSTANCE: method involves applying of 
sublayer made of low-melting alloy on the 
basis, then - aluminium-containing 
composition and the following microarch 
oxide coating in alkaline electrolyte. 
Low-melting alloy forming with base metal 



and aluminium-containing composition the 
solid solutions has, wt.-%: copper 1-7; 
aluminium 2-7; nickel 0.5-1.5; boron 
0.05-0.1, and zinc - the rest. Microarch 
oxide coating is earned out for 2/3 
aluminium-containing composition layer 
thickness. EFFECT: improved method of 
' coating forming. 3 cl, 1 tbl 
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l/l3o6peTeHne othocmtch k nonyMeHwo Ha 
noBepxHocTM MepHux m uBerHbix MeTannoa 
M3HococTofliuix npoMHocLienneHHbix C OCHOBOfl 
noKpbiTMft MeTOflOM MMKpo^yroBoro 

OKCMAMpOBaHMH M MO)K6T 6bJTb MCnonbSOBaHO B 

paaxiMHHbix oTpacnnx MawMHOCTpoeHMfl Arm 
3aiMMTbi AQTanew ot M3HOca. 

M3BecT6H cnoco6 HaHeceHMfl noKpuTMtf Ha 
Meranribi w cnnaBbi b pe>KMMe MMKpoflyroeoro 

OKCMAMpOBaHMJ? B LLjenOHHOM 3neKTDOnWT8 npn 

Hano>KeHMM nonoacwTenbHbix h OTpnuaTe/ibHbix 
MMny^bcoB Hanp«>KeHMfl c HacTOToB 50 rq npn 
OTHOiueHnn aMruiMTyflHbix 3HaMeHMfl xaTOAHoro 
m aHOAHoro tokob 0,5-0,95 [1]. 

flaHHbifi cnoco6 o6ecnesMBaeT BwcoKyio 
H3HococTO«KocTb noKpbiTHfl npeHMymecTBeHHO 
Ha bshtmji bHbix MeTannax /Al, Ti, Ta, Nb/ n 
HeyAOBJieTBopurejibHyio Ha nepHbix MeTannax m 
cnnaBax. KpoMe Toro, OTHOiueHne Ik/^0,5-0,95 
He no3Bo/ifler nonyMaTb noxpuTHfl 6onee 

100-150 MKM no TOJIU^MHG. 

l/)3BecT8H TaiOKe cnoco6 MMKpoAyroBoro 
aHOflwpoBaHMp b menoHHOM aneicrpojiUTe c 
AOoaBKOfl m en KOAMcn e p CHoro nopoiDKa 
TyroruiaBKHx okhchob Ha schmmbtphmhom toko c 
MacTOTofl 50 ri\ npn othoujghhh nnoTHocrefl 
tokob b KaTOAHOM n aHOAHOM WMnynbcax 1,1-1,3 
[2]- 

flaHHbiW cnocoC noMHMo noBwujeHi/ia 

TepMOCTOi^KOCTM, n03BOn«eT yBeriMMMTb M 

TQ/iiAMHy ctxDpMMpyeworo noicpbiTHfl ao 300 mkm, 
QAHaKo He ooecnemiBaeT KanecTBeHHoro h 
n3HooocTo«Koro noKpuTua Ha nepHbix MeTannax 
m cnnaBax. 

Hawoonee 6jim3kmm no TexHMHecKofi 
cytAHOCTM k M3o6"peTeHwo nBjineTCfl cnoco6 
nonyMeHMfl mshococtoAkhx noKpbiTkifl, 

BKHK)HaK)tHHM M W KDOfly ro BO© aHOAMDOBaHMe 
aCHMMeTpHHHblM TOKOM B LAe/lOMHOM 

aneKTponnTe, b kotopom npeABapwTenbHO Ha 
aHOAHpyewiyio nosepxHOCTb HaHocnT 
a/iK)MMHH»coAep>Kainyio KOMnoani^HK) c 
coAep>KaHMeM 3-10 Mac.% 3aKMcu MeAW [3]. 

flaHHbi^ cnoco6 no3BormeT npoBOAHTb 
m n Kpo Ay roBoe OKCMAHpoBaHHe nio6oro MeTanna 
u nonynaTb MSHOcToflKoe noKpbJTMe Ha nepHbix m 
MBeTHbix MeTannax. OAHaKO, kbk noKa3ann 

MCCneAOBaHMfl, MSHOCTOCTOfiKOCTb M 

AonroBeHHOcTb otwx noKpbiTMM nMMUTwpyeTCH 
npoMHOCTbK) cqenjieHMfl anioMMHiificoAepttaLnetf 
KOMno3HL^nn k ocHOBHOMy MeTanny. npHHeM 3a 
CHer o6pa30BaHnn npocnoeK xpynKnx 
m h Te p m eTann m ah bfx o>a3 Fe 2 AI 5 , FeAI 3 Ha 
rpaHMi^e pa3Aena AaHHbie noKpbiTua He 

BblA6p>KMBaK)T OOnbUJHX CABMrOBblX 

Hanp5wceHnfl, MMeioi^Mx MecTO npw TpeHnn 

CKOJlb>KeHM«, M OTCnaMBaiOTCfl. 

KpoMe roro, npn MMKpoAyroBOM 

OKCMAHpOBaHMM a/IIOMMHMMCOAep>KaiAefl 

KOMno3ML^nn Ha Boo ee To/iLAHHy MMKpoAyroBbie 
paapflAbi HaniiHafOT paspyiuaTb 

CX|)OpMMpOBaHHOe nOKpblTHe M3-3a BKniOHeHMfl B 
MMKpOAyrOBO^ npOLieCC 3JieMeHTOB OCHOBbl 

(npenMyLMecTBeHHo Fe c o6pa30BaHneM xpynKMx 
okmc/iob Fe 2 03, Fe3C>4). raioKe yxyAtuawiAnx 
aAre3HK). 

Uenbjo M3o6peTeHMfl ^BJifleTCfl noBbiujeHne 
MSHococTopjKocTH 3a oner yBennseHMfl 
npoHHOCTUi CL^enneHMfl a/iiOMHHM«coAepjKaiAe« 
KOMno3nnMM c ocHOBOM, a Ta»OKe MCKnjoneHne 
pa3pyiueHMfl m m kdo Ay ro Bbi m m pasp^AaMM 
cjDopMnpyeivjoro noKpwTna. 

YKa3aHHa^ i^enb AOCTMraeTCfl Tewi, hto b 
cnoco6e cfxDpMnpoBaHUfl H3hococto«kmx 
noicpbiTMft, BKntonajoiAew m \a Kpo Ay roBoe 



QKCMAnpoBaHuie npeABapMTenbHo HaHeceHHofl 

Ha nOBepXHOCTb OCHOBbl 

a/iKDMMHM»ooAep>KaiAePi KOMnosni^nn, Ha ocHOBy 
cHanana Hanocwr noAcno« us nerKormaBKoro 
cn^aBa, o6pa3ytoiAero c MeranjiOM ochobw m 
ariK)MMHHvicoAep)Kaii4eM KOMno3nmin TBepAbie 
pacTBopbi. 

B KanecTBe xierKon/iaBKoro cn/iaBa 
ucnonb3yioT cnnaa cvtcTeiwibi Zn-Cu-Ak-Ni-B npn 
cneAyfoiAeM cooTHOiueHUM nHrpeAMeHTOB. Mac. 
10 %: MeAb 1-7 AjijommhhW 2-7 Hwcenb 0,5-1 ,5 Bop 
0,05-0,1 LJmhk OcranbHoe 

MMKpoAyroBoe OKCHAMpoBaHMe npoBOAflT Ha 
2/3 Ton 114 M Hbi cno* an»OMMHM«coAepxaiAeP» 

K0Mn03HI4MM. 

HaneceHne nerKonnaBKoro noAc/ioa Ha 
is noBepxHocTb ocHOBbi nepeA HaHeceHneM 

antOMMHHMCOA©P>KaLI4©M K0Mn03Ml4MM 

o6ecneHMBaeT onTMMa/ibHwe 
ynpyro-nnacTMHecKMe m npoHHOCTHbie cBoPicTBa 
nepexoAHOM 30Hbt 3a cm©t yMeHbUjeHMA mjih 
noriHoro MCKniOHeHHfl M3 Hee xpynKnx 

20 MHTepMeTanxinAHbix npocnoeK (Hanprnviep, 
Fe 2AI5, FeAI 3 n AP- b cnynae ncnonb30BaHnn b 
KanecTBe ochobw CTann). Arm OToro MaTepMan 
noAcnofl Aon>KeH o&naAaTb cnoco6HocTbio 
o6pa30BbiBaTb c MaTepnanoM ochobw m 

25 HaHocMMoPi anK)MMHMMcoAep>KaiAePi 

KOMno3nmiefi orpaHMMeHHbie n HeorpaHMMeHHbie 
TBepAbie pacTBopu, t. e. He 06pa30BbiBaTb c 

HMMM XMMMM8CKMX COeAWHeHMM. J1m6o BCTynaTb B 

xMMMHecKoe B3anMOAe«cTBne c MaTepwanoM 
ocHOBbi m an»oMMHM«coAep>KaiAefl K0Mno3nmiM, 
So ho c o6pa30BaHneM BecbMa tohkhx (6apbepHbix) 
npocnoeB HHTepMeTannnAOB, He snunjomux 
3aMeTHo Ha MexaHUMecKne cBoPicTBa 
coeAMHeHMfl m npenaTCTByioiAMe xnMUMecxoMy 
. B3anMOAef*CTBMK> (pocTy MHTepivieTanniiAOB) c 
ochobo« m anK)MMHMflcoAep>KaiAe« 

35 KOMnOSMUHeM. 

3to AocmraeTCfl Mcnonb30BaHMeM 
nencocnnaBKoro cnnaBa Ha ochob8 i^MHKa, 
nenyipoBaHHoro Cu , AI, Ni m B. MeAb w* 
aniOMMHH^ ABnflioTCJi sneiweHTaMM, \auq\ou\\au\a 
Han6onbwee xuMMMecKoe cpoactbo c l4mhkom, 

40 oopasya c hum sBTeKTHKy n ujupoKyio o6nacTb 
TBepAbix pacTBopoB. HMKenb bboamtca Ann 
ynyMiueHHfi pacreKaeMocTn m CMaMMBaeMOCTM, a 
raioKe Ann noBbnueHWfl npoHHocTHbix 
xapaKTepucTHK. Bop coo6iuiaeT cnoco6HocTb 

45 nenconnaBKOMy cnnaBy k caMo<4)niocoBaHMK). 

yKa3aHHbie npeAenw KOHqeHTpauHM 
nernpykDLqux aneMeHTOB o6ycnoBneHbi 
nonyqeHneM Hanoonee onTMManbHbix cboActb 
nerKonnaBKoro noAcnon. Bwxoa 3a stm npeAenw 

BblSblBaBT CHWK8HMe npOHHOCTHbiX CBOftCTB 

50 M3-3a o6pa30BaHMfl xpynKMx MHTepMeTannnAHbix 
npocnoeK. flanbHe^uiee HaHeceHMe cnon 
anK)MHHHficoAep>KaLAefi KOMnosni^nM n 
MMKpoAyroBoe OKCHAnpoBaHMe ero Ha rnyGnHy 
He 6onee 2/3 TonmwHbi HaHeceHHoro cnon 
ooecneMUBaeT coxpaHeHne bwcokhx 

55 npoMHOCTHbix xapaKTepucTMK nepexoAHoPi 3ohw 

Me>KAy OCHOBOM H CdDOpMklDOBaHHblM 

noKpbirneM, hto o6ycnoBnnBaeT BbicoKyio 

M3HOCOCTOMKOCTb nOKpblTHn. 

HsoepeTeHMe Mo^er 6biTb 

nponnniocTpMpoBaHo npuMepaMM, 
60 npeAcraBneHHbiMM b Ta6nnue. 

TexHononymecKM« npoi4ecc npnroroaneHMfi 
nenconnaBKoro cnnaBa Ha ocHOBe L^nHKa 
BKniOHaeT nocneAOBaTenbHoe pacnnaBneHne 
aneMeHTOB b pacnnaBe ijMHKa. npn stom Moryr 
GbiTb McnonbsoBaHbi ksk nenn TBH (nnaBKa 
npon3BOAHTcn b rpacJ)MTOBbix unw anyHAOBbix 



Twrmx), TaK n neMM conpoTHBneHHfl. 
KoHijeHTpaLiwo aneMeHTOB b cnnaBe 
onpeAenann xnMnnecKUM aHanM30M no 
M3B6CTHbiM MeTOflMKaM. HaHeceHne 
nerxonnaBKoro noAcnoa Ha MeTannwHecKyK) 
ocHOBy (b onwTax ncnonb30Bann cranb 3) 
npon3BOAH/w MeroflOM norpyweHHfl H3 
>kh ako m e ran ji m h ecKofi 4>a3bi pacnnaBa npn 
TeiwnepaType 380-420°C. flpw 3tom 
ncnonb30Banw dprwoc cociaBa 48% ZnCl2+24% 
HCI+1 6%ZiF. Ton 114 m Ha nneHKM noflcnon 
Koneoanacb b npeflenax 50-90 mkm. 

nocne SToro Ha noBepxHOCTb M3Aeni/ia 
HaHOcn/iM cnoco6oM ra3onna3MeHHoro 
HanbineHUfl anHDMHHHtfcoAepxamyio 
KOMno3kii4Mto, MMefou^yio cocTaB, 6jim3KMM k 
cocTaBy amoMWHuesoro cnnaBa fl16 (Al, 
3,8-4,9%Cu, 1,2-1 ,8%Mg, 0,3-0,9%Mn). 
Tonu^MHa HaHeceHHoro cnofl 

aJlfOMMHMMCOAepJKail^eM KOMn03ML4MM 

cocTaBrmna 300 mkm. 

MuKpoflyroeoe OKCHAMpoBaHne 
ocyu^ecTBJiflnn b t^enoHHOM aneicrponMTe b 
aHOflHo-KaTOflHOM pe>KMMe. CocraB ajieicrpo/iHTa 
1 r/n KOH+8 r/n >KUAKoe CTeicno, ocranbHoe - 
AMCTHJinnpoBaHHafl boas (ao 1 n). OrHotueHne 
nnoTHOCTetf KaTOAHoro n aHOAHoro tokob 1,1. 
npoqecc saicaHMHBajiH no aoctm>kgh h h 1/3 
TO/iiAMHbi cnofl ariK)MMHMMC0Aep>Kau4eM 

KOMn03MI4MM (npMMepbl 2 H 3) M BCetf TOJllUMHbl 

(npMMepbi 1 m 6). ripn 3TOM Ha noBepxHocru 
(npMMepbl 1 m 6) 6binn oTMeneHbi naTHa BbixoAa 
oneMeHTOB ochobn u MacTMHHoe pa3pyweHMe 
cxfcopMnpoBaHHoro noKpbrrMn. 

npoMHOCTHbie xapaKTepMCTMKM nepexoAHO« 
30Hbl (npOHHOCTb cLienneHHH a CL4 ) oueHMBa/in 
MeTOAOM orpbiBa KOHycHoro LUTUcfjra no 
oTHOweHHK) cn/ibi oTpbiBa k nnomaAn 
ci^enneHMfl, KOTOpy*o noACHMTbiBann noA 

MMKpOCKOnOM. OTHOCMTe/lbHyK) 

usHococTO^KOCTb onpeAenanw Ha ycTanoBKe, 
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B0cnpoi/i3B0Aflinetf cxeMy TpeHHfl A^cK-nanbMHK 
nyTeM TpeHHfi 06 a6pa3MBHbitf Kpyr AwaMeTpoM 
300 mm M3 KapGnAa KpeMHkia 3eneHoro 
(3epHHCTocTb ^0,070 mm). 3a 3TanoH 
McnbiTaHM^ 6bina npwHflTa darib 45 (HRC 44). 
HO OTHOLUeHMK) k kotodoPi OLjeHHBanacb 

M3HOCOCTOMKOCTb HCnblTyeMblX 06pa3L40B. 

KaK cneAyeT M3 npeACTaaneHHbix ashhux, 
npeABapnTenbHoe HaHecenne nerxonnaBKoro 
noAcnofl nosBOJineT cymecTBeHHo (conee neM b 
2 pa3a) noBbiCMTb npoHHocrmbie xapaKTepwcTWKM 
nepexoAHOM 3ohw m, KaK cneACTBue, noBbicvrrb 

M3HOCOCTOMKOCTb C0OpMHpOBaHHOrO MeTOAOM 
MMKpOAyrOBOrO OKCWAHpOBaHHfl nOKpblTHfl B 

2-2,5 pa3a no cpaBHeHHio c wsBecTHbiM 
cnocoooM. 

OopMyna M3o6peTeHH*i: 

1 . CriOCOE OOPMHPOBAHHfl 

H3HOCOCTOI^KHX nOKPblTHI?!, BKntonaiOLUHfi 
HaHeceHne Ha ocHOBy anraMMHMftcoAepjKaujefl 

K0Mn03MI4HW 14 MHKDOAy HOBOS OKCHAHpOBaHUe B 

menoHHOM sriexTpojiMTe, OTntmaiomMtfcfl TeM, 

HTO, C LjeJlbK) nOBblLUeHMfl M3HOCOCTOflKOCTM 

noicpbiTMfl 3a cneT yBennqeHMq npoHHocTM 
cqenneHt^n a/iioMMHHftcoAepJKaiijeft KOMnosnL^nn 
c ochobom, Ha ocHOBy npeABapi^TeribHo HaHOCflT 
noAcnoft H3 nerKonnaBKoro cnnaBa, 
o6pa3yiou4ero c MeTannoM ocHOBbi n 
anHDMUHutt co Asp>Ka u\eft KOMno3HLjnePi TBepAbie 

paCTBOpbl. 

.2. Cnoco6 no n.1, omnMaioinM^cfl TeM, hto b 
KanecTBe nerxormaBKoro cnnaBa ncnonb3yiOT 
cnnaB CMCTeMbi Zn - Cu - Al - Ni - B, 
coAep>KaiAMM, Mac.%: MeAb 1-7; anjOMMHuPi 2 - 
7; HHKenb 0,5 - 1,5; 6op 0,05 - 0,1 n i^mhk - 
ocTanbHoe. 

3. Cnoco6 no n.1, OTnumaKHUMflcfl TeM, mto, 
c nenbK> ncxniOHeHMfl pa3pyujeHMfl 
MMKpoAyroBbiMn pa3pflAaMM cpopMMpyeMoro 
nOKpbtTMfl, MMKpoAyroBoe OKCMAMpOBaHUe 

npoBOAHT Ha 2/3 Tonu4MHbi cnofl 
an iommhm wcofxepiKa u\ev\ KOMno3wmiM. 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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